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从传统的 in vitro 分析方法学研究（例如，核酸和模型蛋白质标记）向实际生物
































标记策略，实现细胞色素氧化还原酶 P450 3A4 亚型(CYP3A4)的特异性元素铕
（Eu）的标记，并利用 153Eu-形态非特异性同位素稀释 ICPMS 对其进行了绝对
定量分析；与 CYP3A4 的生物活性关联起来，使得我们不仅可以测得 CYP3A4






的干扰，得到了准确的 GSTO1 的定量信息。 
第四章以细菌为研究对象，利用炔基修饰的 D-丙氨酸(D-Ala)可以代谢组装
细菌细胞壁肽聚糖结构中，结合铜催化的点击反应实现了细菌细胞壁肽聚糖结构
中 D-Ala 的专一性有机染料和 Eu 元素标记，实现了其成像和定量分析。通过同
位素稀释的方法得到了细菌细胞壁肽聚糖结构中 D-Ala 的准确含量，结合细菌数
目计数，我们得到了细菌表面 D-Ala 密度这一参数（dDA），dDA使我们能够进一















































Recently, element-tagging based inductively coupled plasma mass spectrometry 
(ICPMS) has been becoming more and more popular in scientific community for 
bio-quantitative bioanalysis. As we know the advantage (for example, labeling-free) 
when the natural existing elements (e.g. S, P, Se, Fe, Mn, Co, Ni, and Zn) in 
biomolecules are utilized for their quantification using ICPMS, but these 
element-labels suffer from several intrinsic disadvantages such as low ionization 
efficiency in ICP ion-source and thus high detection limit, polyatomic ion 
interferences and possible instability of metal ions that exist in the biomolecules by 
coordination binding. In order to overcome these disadvantages, exogenous 
element-tagging strategies have been developed and predominated in the field of 
element-tagging based ICPMS quantitative bio-analysis. Among which 
Lanthanide-tagging based ICPMS quantitative bio-analysis is of  the merits of no 
biological background, high sensitivity, wide dynamic linear range and almost no 
matrix effect, especially ensure the accuracy and credibility of determination via the 
isotope dilution techniques. From the moment, element-tagging based ICPMS 
quantitative bioanalysis has been moving from the analysis of model nucleic acids and 
proteins in-vitro to that of biomolecules in living systems. This in vivo quantitative 
bioanalysis will provide more clues and suggestions to the biological problems. 
However, the key point of the element-tagging based ICPMS quantitative bioanalysis 
is how to tag/label the biomolecules with the elemental reporters, in which the 
labeling/tagging should be qualified with biospecificity, fast kinetics, and exact 
binding stoichiometry as well as good biocompatibility. In such circumstances, the 
biospecific element-tagging strategies development has been an important but 
challenging research area. Considering that selectivity and sensitivity are the two 
pillars of analytical chemistry, we developed biospecific europium-tagging strategies 
that utilize the features of activity-based inhibitions and metabolic pathways of 
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